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(54) CHAIN FOR THREE-DIMENSIONAL TRANSFER LINE 



(57) The present invention provides a chain for use 
in a three-dimensional conveyor line, formed from syn- 
thetic resin-made chain links A connected endlessly to 
each other by a shaft pin C. The chain link A includes a 
top plate part A2 on which a product to be conveyed is 
placed, and a link part A1 fonned under the top plate 
part to couple two adjacent chain links to each other and 
whk:h includes a projecting head portioni and a pair of 
leg pieces 2. The upper surface of the projecting head 
portion 1 is formed circular nearly along a circle whose 
center lies on the longitudinal axis of the shaft pin C and 
smoothly contiguous to the upper surface of the top 
plate part A2. The length of the top plate part A2 in the 
conveying direction is set shorter than the chain pitch. 
The top plate part /\2 has a lower slant face 11 fonned 
on the front edge thereof, and also fonned on the central 
rear edge thereof a curved concavity 7 with a concave 
slant face 7a. Owing to the above construction, even if 
an opening takes place between the top plate parts of 
the two adjacent chain links, the projecting head portion 
can be prevented from making a large step so that prod- 
ucts can smoothly be conveyed without being thrust up, 
caught or overturned. Thus, the chain links can be 
moved largely and smoothly in relation to each other 
without interference with each other to provide a wider 
conveying or supporting surface for the products which 
are to be conveyed. Namely, the conveyor chain accord- 
ing to the present invention permits to provide a three- 
dimensional conveyor line simply constructed, easy to 
manufacture, suitable for mass production, highly dura- 
ble and very inexpensive. 
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Description 

Field of the Invention 

[0001] The present invention relates to a chain for a 5 
three-dimensional conveyor line used to three-dimen- 
sionally convey products such as beverages, foods, 
pharmaceuticals or the like. 

Background Art io 

[0002] As the conveyor chain of this type, there have 
been proposed for example the conveyor-belt chain link 
disclosed in the Japanese Published Utility Model Ap- 
pibation No. 51389 of 1975 and the conveyor unit dis- is 
closed in the Japanese Patent No. 2622936. 
[0003] Many of the above-mentioned conventional 
conveyor chains for use in the three-dimensional con- 
veyor lines are disadvantageous in that they cannot pro- 
vide any relatively wide conveying or supporting surface 20 
for the products which are to be conveyed because they 
are limited in lateral movement relative to each other. 
Also, of the chains having a relatively wide conveying 
surface, many have both the conveying-directional edg- 
es thereof projected back and forth from the shaft pin 25 
hinging the two adjacent chain links to each other. While 
a product is being conveyed obliquely or when the chain 
engages onto the sprocket, the projecting chain edges 
are likely to thrust up the product or make a large step 
between the conveying surfaces, so that the product will 30 
possibly be overturned or caught (or stalled). 
[0004] The present invention has an object to over- 
come the above-mentioned drawbacks of the prior art 
by providing a chain for use in a three-dimensional con- 
veyor line, adapted to convey products more smoothly. 35 

Disclosure of the Invention 

[0005] 

40 

(1 ) A chain for use in a three-dimensional conveyor 
line, according to the present invention comprises 
synthetic resin-made chain links endlessly conned- 
ed together and of which two adjacent ones are 
hinged to each other by a shaft pin as set forth in 
claim 1 , wherein: 

each of the chain links includes a top plate part 
on which a product to be conveyed is placed, 
and a link part formed under the top plate part so 
to hinge two adjacent chain links to each other; 
the link part includes a head portion projecting 
frontward from the central front end of the top 
plate part and a pair of leg pieces projecting 
rearward from the right and left rear ends, sep- 55 
arated from each other, of the top plate part; 
the projecting head portion has the shaft pin 
penetrated through it and is fomied circular at 



the upper surface thereof nearly along a circle 
whose center lies on the tongitudtneil axis of the 
shaft pin and smoothly contiguous to the upper 
surface of the top plate part; 
the length of the top plate part in the conveying 
direction is set shorter than the chain pitch; and 
the top plate part has a lower slant face fomried 
on the front edge thereof while having fomned 
in the middle of the rear edge thereof a curved 
concavity with a concave slant face. 

(2) Also, the chain for use in a three-dimensional 
conveyor line, according to the present invention 
comprises synthetk: resin-made chain links end- 
lessly connected together and of which two adja- 
cent ones are hinged to each other by a shaft pin 
as set forth in claim 2. wherein; 

each of the chain links includes a top plate part 
on which a product to be conveyed is placed, 
and a link part formed under the top plate part 
to hinge two adjacent chain links to each other; 
the link part includes a head portion having a 
circular wall projecting frontward from the cen- 
tral front end of the top plate part and a pair of 
leg pieces projecting rearward from the right 
and left rear ends, separated from each other, 
of the top plate part; 

the projecting head portion has pivotally in- 
stalled inside the circular wall of the projecting 
head part a bearing block through which the 
shaft pin is penetrated; 

the circular wall of the projecting head portion 
has formed in the lateral sides thereof holes 
elongated in the conveying direction and in 
which the shaft pin are loosely fitted; 
the projecting head portion is fomried circular at 
the upper surface thereof nearly along a circle 
whose center lies on the longitudinal axis of the 
shaft pin and smoothly contiguous to the upper 
surface of the top plate part; 
the length of the top plate part in the conveying 
direction is set shorter than the chain pitch; and 
the top plate part has a lower slant face formed 
on the front edge thereof while having formed 
in the middle of the rear edge thereof a curved 
concavity with a concave slant face whk^h 
matches the upper surface of the projecting 
head portion of the adjacent chain link. 

(3) Also, the chain for use in a three-dimensional 
conveyor line, according to the present invention 
comprises synthetic resin-made chain links end- 
lessly connected together and of which two adja- 
cent ones are hinged to each other by a shaft pin 
as set forth in datm 3, wherein: 

each of the chain links includes a top plate part 
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on which a product to be conveyed is placed, 
and a link part formed under the top plate part 
to hinge two adjacent chain links to each other; 
the link part includes a head portion projecting 
frontward from the central front end of the top 5 
plate part and a pair of leg pieces projecting 
rearward from the right and left rear ends, sep- 
arated from each other, of the top plate part; 
the projecting head portion has a shaft pin pen- 
etrated through it and is fomied circular at the io 
upper surface thereof nearly along a circle 
whose center lies on the longitudinal axis of the 
shaft pin and smoothly contiguous to the upper 
surface of the top plate part; 
the top plate part has recesses formed in the is 
front end portion thereof and projections 
fomed at the rear end portion thereof corre- 
spondingly to the recesses to be received in the 
recesses when the chain links sway laterally; 
and 20 
the top plate part has a lower slant face formed 
on the middle rear edge thereof a curved con- 
cavity with a concave slant face which matches 
the upper surface of the projecting head portion 
of the adjacent chain link. 25 

[0006] In any of the chains for three-dimensional con- 
veyor line described in (1 ) to (3). the distance from the 
longitudinal axis of the shaft pin to the upper surface of 
the top plate part should desirably be set short and the 30 
step between the top plate part and top of the pair of leg 
pieces be set relatively large. 

Brief Description of the Drawings 

35 

[0007] FIG. 1 is a perspective view of an embodiment 
of the chain according to the present invention, FIG. 2 
is an exploded perspective view of the chain in FIG. 1 , 
FIG. 3 is a plan view of the chain in FIG. 1 , FIG. 4 is a 
partially fragmentary bottom view of the chain in FIG. 1 , 40 
FIG. 5 is a partially fragmentary side elevation of the 
chain In FIG. 1 , FIG. 6 is a side elevation of the chain in 
FIG. 1 , FIG. 7 is also a side elevation of the chain in FIG. 
1 , FIG. B is a front view of the chain in FIG. 1 . FIG. 9 is 
an exploded view of another embodiment of the chain 45 
according to the present invention, FIG. 1 0 is a plan view 
of the chain in FIG. 9, and FIG, 11 is a bottom view of 
the chain in FIG. 9. 

Best Mode for Carrying Out the Invention so 

[0008] With reference to the accompanying drawings, 
there will be described below embodiments of the chain 
for use in a three-dimensional conveyor line according 
to the present invention. 55 
[0009] FIGS. 1 to 6 show together an embodiment of 
the conveyor chain according to the present invention. 
The chain for three-dimensional conveyor line accord- 



ing to the present invention is destined for use in a con- 
veyor line constructed to three-dimensionatly convey 
products such as beverages, foods, pharmaceuticals or 
the like, and includes synthetic resin-made chain links 
A endlessly connected together and of which two adja- 
cent ones are hinged to each other by a synthetic resin- 
made bearing block B and metallic shaft pin C. 
[0010] As shown, each of the chain links A includes a 
top plate part A2 having an upper side on which the 
product to be conveyed is placed, and a link part A1 
fomried on the lower surface of, and integrally with, the 
top plate part A2 to hinge two adjacent links A to each 
other. 

[0011] The link part A1 includes a head portion 1 hav- 
ing a circular wall projecting downward from the lower 
surface, and also projecting frontward from the front 
center, of the top plate part A2, and a pair of leg pieces 
2 projecting downward from the lower surface, and also 
projecting reanward from separate places at the rear end 
of the top plate part A2. 

[0012] A bearing block B is pivotally inserted inside 
the circular wall of the projecting head portion 1 and a 
shaft pin C is penetrated through the bearing block B. 
The circular wall of the projecting head portion 1 has 
formed In either lateral side thereof a hole 3 elongated 
longitudinally of the chain link A so that the shaft pin C 
can be loosely fitted in the elongated holes 3. The upper 
surface of the projecting head portion 1 is circular nearly 
along a circle whose center lies on the longitudinal axis 
of the shaft pin C and smoothly contiguous to the upper 
surface of the top plate' part A2 (as will be seen from 
FIG. 5). That is. even if an opening results between the 
adjacent top plate parts A2 when a product is conveyed 
obliquely or when the chain engages onto the sprocket, 
the projecting head portion 1 will not make any large 
step. Thus, it is possible to prevent the product from be- 
ing thrust up. thus caught or overturned. Namely, the 
conveyor chain according to the present invention can 
convey products very smoothly 

[0013] Further, the top plate part A2 has a length in 
the conveying direction, set smaller than the chain pitch, 
60 that the front and rear edges of the top plate part A2 
will not thrust up the product during oblique conveyance 
or at the time of engagement of the chain onto the 
sprocket. In addition, the top plate part A2 is formed at 
the front edge thereof to have an upper slant face 10 
and lower slant face 1 1 on either side of the projecting 
head portion 1 . and at the rear right and left edges there- 
of to have a slant concavity 12 In which the front right 
and left edges of the top plate part A2 of the adjacent 
chain link A can be fitted (see FIGS. 1 to 7). Thus, mutual 
interference will not easily take place between the adja- 
cent top plate parts A2 and the chain links A can be 
moved largely laterally in relation to each other, whrch 
assures a smooth conveyance of products. 
[0014] The top plate part A2 is fonned on the middle 
rear edge thereof, as a curved concavity 7 with a slant 
face 7a which is fonmed at the lower side to match the 
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upper surface of the projecting head portjon 1 of the ad- 
jacent chain link A. Namely, it Is possible to prevent the 
product from being thrust up, thus caught or overturned 
by the upper surface of the projecting head portion 1 , 
which also assures the smooth conveyance of products. 
[0015] The distance from the longitudinal axis of the 
shaft pin C to the upper surface of the top plate part A2 
is set short, so that the chain Itself can be compact to 
meet the space saving requirements. Also, the geome- 
try of the chain according to the present invention is so 
set that during oblique conveyance or at the time of en- 
gagement of the chain onto the sprocket, the top plate 
parts A2 of the adjacent chain links A will not fomn any 
large opening between them.* 

(001 6] Further, a step defined between the upper sur- 
face of the top plate part A2 and a step 5 fornied on the 
top of each of the pair of leg pieces 2, lower than the 
upper surface of the projecting head portion 1 , is set so 
large that the front edge of the top plate part A2 of the 
chain link A will sink without interference with the pair of 
leg pieces 2 of the other chain link A when the chain is 
bent back, to thereby allow the chain to be bent back 
with a minimum radius of curvature (see FIG. 7). 
[0017] It should be reminded here that the chain link 
A may be fomied from the top plate part A2 and link part 
A1 , which are fonned integrally from a synthetic resin, 
altematively, the chain link A may be built by fomiing the 
top plate part A2 and link part A1 separately from each 
other and fixing the fomier to the latter and that the con- 
struction, shape, dimensions and material of the chain 
can appropriately be selected within the range of an in- 
tended purpose. 

[0018] The link part A1 is designed to hinge the chain 
links A to each other positively and simply. In the illus- 
trated embodiment, the projecting head portion 1 being 
a circular wall having a generally C-like bottom shape is 
contiguously followed at either rear end thereof by the 
pair of leg pieces 2 disposed with such a space between 
them that the projecting head portion 1 can be fitted be- 
tween them. 

[001 9] Note that the leg pieces 2 are designed lower 
than the projecting head portion 1 so that during oblique 
conveyance, the leg pieces 2 will not protrude largely 
from the projecting head portion 1 of the adjacent chain 
link A. The projecting head portion 1 1s formed from the 
circular wall consisting of a front wall and lateral walls, 
and also from the upper circular wall. Namely, the pro- 
jecting head portion 1 is open at the rear end and bottom 
thereof. The elongated holes 3 fomied in the lateral 
sides of the projecting head portion 1 are designed to 
limit the moving range of the shaft pin C (swaying range 
of the chain) when the chain Is swayed laterally. 
[0020] It should be reminded here that the projecting 
head portion 1 is not limited to the aforementioned one 
consisting of the front and side circular walls but may be 
a one which could assure a positive and smooth hinging 
between two adjacent chain links A. 
[0021] Also, the pair of leg pieces 2 of the chain part 
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A1 has formed in the rear ends thereof insertion holes 
4 in which the shaft pin C is inserted and held at the 
opposite ends thereof. As mentioned above, the step 5 
is formed on the top of the end edge of each leg piece 
5 2. The step 5 is lower than the lower slant face 1 1 of the 
top plate part A2. The step 5 is fomned so that the lower 
slant face 11 of the top plate part A2 can be in close 
contact with the top 5. That is to say. when the chain is 
bent back, the front edge of the top plate part A2 can 
sink owing to the design of the leg pieces 2. 
[0022] Note that the construction, shape, dimensions 
and material of the linkpart A1 , construction, shape and 
dimensions of the projecting head portion 1. construc- 
tion, shape and dimensions of the leg pieces 2, shape, 
'5 dimensions and location of the elongated holes 3, 
shape, dimensions and location of the insertion holes 4. 
and the shape and dimensions of the step 5 are not lim- 
ited to those specified above for this embodiment but 
can appropriately be selected and set within the range 
^ of an intended purpose. 

[0023] As in FIGS. 1 to 8, the top plate part A2 is gen- 
erally flat. The front edge of the top plate part A2 is 
formed perpendk^ular to the moving direction of the 
chain as viewed in a plane while the central portion of 
25 the rear edge is fomied as the curve 7 concave as 
viewed in the plane. The portions of the rear edge to the 
right and left of the curved concavity 7 are formed little 
by little narrower as they go towards their respecth/e 
right and left ends. Namely, the edge lines of the right 
30 and left portions are inclined a little towards the front 
edge of the top plate part A2 as viewed from above. The 
upper slant face 1 0 is formed at the upper side of each 
of the front right and left edges while the lower slant face 
1 1 is f onmed at the lower side. Namely, each of the front 
35 right and left edges of the top plate part 2A is projected 
generally like a letter "L" as viewed from the lateral end. 
[0024] As having previously been described, the top 
plate part A2 is formed, at the central lower side of the 
rear edge thereof, to have the slant face 7a which is to 
40 match the curve of the upper surface of the projecting 
head portion 1 of the adjacent chain link A. Also the top 
plate part A2 is formed at the edge portions thereof to 
the right and left of the central portk>n to have the slant 
concavity 12 concave generally like a letter T" as 
"^s viewed from the free lateral end of the top plate part A. 
[0025] FIGS. 9 to 11 show together another embodi- 
ment of the conveyor chain according to the present in- 
vention. In FIGS. 9 to 11, the same or similar parts or 
portions of the conveyor chain as or to those in the afore- 
so mentioned first embodiment are indicated with the same 
or similar references as those in FIGS. 1 to 8. The top 
plate part A2 of this conveyor chain is generally flat. The 
central portion of the rear edge of the top plate part A2 
is formed as the curved concavity 7 as viewed in a plane. 
55 The portions of the top plate part A2 to the right and left 
of the curved concavity 7 are fcmned little by little nar- 
rower as they go towards their respective free lateral 
ends. Namely, the edge lines of the right and left portions 
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are inclined a little towards the front edge of the top plate 
part A2 as viewed from above. Further, each of the right 
and left front edge portions of the top plate part A2 has 
a suitable number of recesses 13 formed therein while 
each of the right and left rear edge portions of the top 
plate part A2 has fomied thereon projections 14 corre- 
sponding to the recesses 13. 

[0026] Thus, when the chain links A are swayed lat- 
erally about the projecting head portion 1 . the projec- 
tions 14 can be received In the recesses 1 3 without in- 
terference with the latter. The projection 14 has a lower 
slant face 14a fonned on the rear edge thereof. Further, 
the top plate part A2 has fonned on the central lower 
surface of the rear edge there6f a concave slant face 7a 
which matches the bending of the upper surface of the 
projecting head portion 1 . 

[0027] Depending upon the number, dimensions, 
shape and location of the recesses 13 and projections 
14, the length of the top ptate part A2 in the conveying 
direction may be set shorter than the chain pitch. 
[0028] Note that the construction, shape, dimensions 
and material of the top plate part A2, shape and dimen- 
sions of the curved concavity 7, shape and dimensions 
of the concave slant face 7a, shape, dimensions, loca- 
tion and existence/absence of the upper slant face 1 0, 
shape, dimensions, location of the lower slant face 11, 
shape, dimensions, location and presence/absence of 
the slant concavity 1 2, constmction, shape, dimensions, 
location and number of the recesses 13, construction, 
shape, dimensions, location and number of the projec- 
tions 14. and shape and dimensions of the lower slat 
faces 14a are not limited to those shown in FIGS, 9 to 
1 1 but may be selected and set within the range of an 
intended purpose. 

[0029] The bearing block B Is fomied generally cylin- 
drical so that it can be inserted in the circular wall of the 
projecting head portion 1 and smoothly turned laterally 
in the projecting head portion 1 . The bearing block B has 
fomied in the middle thereof a round insertion hole 15 
through whk^h the shaft pin C can be penetrated. 
[0030] Note that the bearing block b may not always 
be provided in the chain according to the present inven- 
tion and the construction, shape, dimensions and ma- 
terial of the bearing block B are not limited to those de- 
scribed in the above but may appropriately be selected 
and set within the range of an Intended purpose. 
[0031] Further, the shaft pin C is formed as a cylinder 
whose rear half is generally flat. On the flat side of the 
shaft pin C, there are provided near the right and left 
ends thereof, respectively, retention projections 20 
which abut the inner surface of the pair of leg pieces 2 
to block the shaft pin C from coming out of the fitting 
holes 4 formed in the leg pieces 2. 
[0032] Note that the construction, shape, dimensions 
and material of the shaft pin C and the construction, 
shape, dimensions and location of the retention projec- 
tions 20 are not limited to those described in the above 
but may appropriately be set within the range of an in- 



tended purpose. 

[0033] Therefore, in the conyeyor chain for three-di- 
mensional conveyor line as set forth in claim 1 , since 
the length of the top plate part A2 in the conveying di- 
5 rection is set shorter than the chain pitch, the front or 
rear edges of the top plate part A2 will not thrust up the 
product during oblique conveyance or at the time of en- 
gagement of the chain onto the sprocket. 
[0034] Further the lower slant face 11 fomied on the 
10 front edge of the top plate part A2 allows the front edge 
of the top plate part A2 of the chain link to sink to the 
pair of leg pieces 2 of the adjacent chain link and make 
the radius of curvature of the chain, when the chain is 
bent back. Also, the chain itself Is simply constructed, 
*5 easy to manufacture, suitable for mass production, high- 
ly durable and more inexpensive. 
[0035] More specifically, the upper surface of the pro- 
jecting head portion 1 projected frontward from the front 
central portion of the lower surface of the top plate part 

20 A2 is circular nearly along a circle whose center Ires on 
the longitudinal axis of the shaft pin C and smoothly con- 
tiguous to the upper surface of the top plate part, and 
the curved concavity 7 with a concave slant face 7a is 
formed in the middle of the rear edge of the top plate 

^5 part A2. That is, even If an opening results between the 
top plate parts A2 of two adjacent chain links A when a 
product is conveyed obliquely or when the chain engag- 
es onto the sprocket, the projecting head portion 1 will 
not make any large step. 

30 [0036] Thus, it is possible to prevent the product from 
being thrust up, thus caught or overturned. Namely, the 
conveyor chain according to the present invention can 
convey products very smoothly. 
[0037] Also, in the conveyor chain for three-dimen- 

35 sional conveyor line as set forth in claim 2, since the 
length of the top plate part A2 in the conveying direction 
is set shorter than the chain pitch, the front or rear edges 
of the top plate part A2 will not thrust up the product 
during oblique conveyance or at the time of engagement 

40 of the chain onto the sprocket. 

[0038] Further, the lower slant face 11 fonned on the 
front edge of the top plate part A2 allows the front edge 
of the top plate part A2 of the chain link to sink to the 
pair of leg pieces 2 of the adjacent chain link and make 

45 the radius of curvature of the chain smaller, vtfhen the 
chain is bent back. Also, the chain Itself is simply con- 
structed, easy to manufacture, suitable for mass pro- 
duction, highly durable and more inexpensive. 
[0039] More specif k:ally. the upper surface of the pro- 

50 jecting head portion 1 having the circular wall projected 
frontward from the front central portion of the lower sur- 
face of the top plate part A2 is circular neariy along a 
circle whose center lies on the longitudinal axis of the 
shaft pin C and smoothly contiguous to the upper sur- 

55 face of the top plate part, and the curved concavity 7 
with a concave slant face 7a which fits the top of the 
projecting head portion 1 of the adjacent chain link A is 
formed in the middle rear edge of the top plate part A2. 
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[0040] That is, even if an opening is made between 
the adjacent top plate parts A2 when a product is con- 
veyed obliquely or when the chain engages onto the 
sprocket, the projecting head portion 1 will not make any 
large step. Thus, it is possible to prevent the product 
from being thrust up, thus caught or overturned. Namely, 
the conveyor chain according to the present invention 
can convey products very smoothly. 
[0041] Also, in the conveyor chain for three-dimen- 
sional conveyor line as set forth In claim 3, the top plate 
part A2 has a suitable number of recesses 1 3 formed in 
the front edge portions thereof while the top plate part 
A2 has provided at the rear edge portions thereof pro- 
jections 14 corresponding to the recesses 13, so that 
when the chain links A are swayed laterally, the projec- 
tions 14 can be received in the recesses 13. 
[0042] Even If the chain links A are greatly swayed 
laterally, there will take place no large gap between the 
adjacent top plate parts A2 and thus the product being 
conveyed will not be caught or overturned. Namely, the 
product can be conveyed more safely. Also, the chain 
itself Is simply constructed, easy to manufacture, suita- 
ble for mass production, highly durable and more Inex- 
pensive. 

[0043] More specifically, the upper surface of the pro- 
jecting head portion 1 having the circular wall projected 
frontward from the front central portion of the lower sur- 
face of the top plate part A2 is circular nearly along a 
circle whose center lies on the longitudinal axis of the 
shaft pin C and smoothly contiguous to the upper sur- 
face of the top plate part A2, and the curved concavity 
7 with a concave slant face 7a which fits the upper sur- 
face of the projecting head portion 1 of the adjacent 
chain link A is fomied in the middle of the rear edge of 
the top plate part A2. 

[0044] That Is, even if an opening results between the 
adjacent top plate parts A2 when a product is conveyed 
obliquely or when the chain engages onto the sprocket, 
the projecting head portion 1 will not make any large 
step. Thus, It Is possible to prevent the product from be- 
ing thrust up, thus caught or overturned. Namely, the 
conveyor chain according to the present invention can 
convey products very smoothly. 
[0045] In the conveyor chain for three-dimensional 
conveyor line as set forth In claim 4, since the distance 
from the longitudinal axis of the shaft pin C to the upper 
surface of the top plate part A2 is set short and the step 
between the upper surface of the top plate part A2 and 
the top of the pair of leg pieces 2 Is set relatively large, 
so the chain Itself can be compact to meet the space 
saving requirements. 

[0046] Also, the geometry of the chain is so set that 
during oblique conveyance or at the time of engagement 
of the chain onto the sprocket, the top plate parts A2 of 
the adjacent chain links A will notfonn any large opening 
behween them. Further the step defined between the 
upper surface of the top plate part A2 and that of a step 
5 on the top of each of the pair of leg pieces 2, lower 
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than the upper surface of the projecting head portion 1 , 
Is set so large that the front edge of the top plate part 
A2 of the chain link A will sink without interference with 
the pair of leg pieces 2 of the other chain link A when 
the chain is bent back, to thereby allow the chain to be 
bent back with a minimum radius of curvature. 

Industrial Applicability 

[0047] As having been described in the foregoing, the 
chain for three-dimensional conveyor line according to 
the present invention has solved the technical problems 
of the prior art such as overturning of the product due to 
thrust-up by the front or rear edges of the chain link or 
catching of the product at a large step resulted between 
the conveying surfaces of the two adjacent chain links, 
which will take place during oblique conveyance or en- 
gagement of the chain on the sprocket. 
[0048] The conveyor chain according to the present 
invention has a relative wide conveying surface for 
smooth conveyance of products, and is easy to manu- 
facture, suitable for mass production and highly durable. 
Namely, the present invention provides a conveyor 
chain suitable for three-dimensional conveyance of bev- 
erages, foods, pharmaceuticals or other products. 



Claims 
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A chain for use In a three-dimensional conveyor 
line, comprising syrithetic resin-made chain links 
endlessly connected together and of which two ad- 
jacent ones are hinged to each other by a shaft pin , 
wherein: 

each of the chain links includes a top plate part 
on which a product to be conveyed is placed, 
and a link part fonned at the lower side of the 
top plate part to hinge two adjacent chain links 
to each other; 

the link part includes a head portion projecting 
frontward from the central front end of the top 
plate part and a pair of leg pieces projecting 
rearward from the right and left rear ends, sep- 
arated from each other, of the top plate part; 
the projecting head portion has the shaft pin 
penetrated through it and is formed circular at 
the upper surface thereof nearly along a circle 
whose center lies on the longitudinal axis of the 
shaft pin and smoothly contiguous to the upper 
surface of the top plate part; 
the length of the top plate part In the conveying 
direction Is set shorter than the chain pitch ; and 
the top plate part has a lower slant.face formed 
on the front edge thereof while having formed 
in the middle rear edge thereof a curved con- 
cavity with a concave slant face. 
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2. A chain for use In a three-dimensional conveyor 
line, comprising synthetic resin-made chain links 
endlessly connected together and of which two ad- 
jacent ones are hinged to each other by a shaft pin. 
wherein: 5 

each of the chain links includes a top plate part 
on which a product to be conveyed is placed, 
and a link part formed at the lower side of the 
top plate part to hinge adjacent chain Knks to io 

each other; 

the link part includes a head portion having a 
circular wall projecting frontward from the cen- 
tral front end of th|e top plate part and a pair of 
leg pieces projecting rearward from the right is 
and left rear ends, separated from each other, 
of the top plate part; 

the projecting head portion has pivotally in- 
stalled inside the circular wall of the projecting 
head part a bearing block through which the 
shaft pin is penetrated; 

the circular wall of the projecting head portion 
has formed in the lateral sides thereof holes 
ctcng.itcd in the conveying direction and in 
which the shaft pin are loosely fitted: ^5 
the projoctipg head portion is formed circular at 
the upper surface thereof neariy along a circle 
whoRf conxof lies on the longitudinal axis of the 
shaft pin rtnd smoothly contiguous to the upper 
surface of the top plate part; 30 
ihc icnqti o* the top plate part in the conveying 
diroci on IS set shorter than the chain pitch; and 
trie top p ate part has a lower slant face formed 
on trie middle rear edge thereof a curved con- 
cavity with a concave slant face which matches 35 
the uppc SLdacc of the projecting head portion 
of :hc adjacent chain link. 

3. A Cham lor use in a three-dimensional conveyor 
Imc comprising synthetic resin-made chain links 40 
end cssiy connected together and of which two ad- 
jacent ones arc hinged to each other by a shaft pin, 
wherein 

each of the chain links includes a top plate part 
on wrich a oroduct to be conveyed is placed, 
and a lln^ part formed at the lower side of the 
top plate part to hinge adjacent chain links to 
each other. 

the link part includes a head portion projecting so 
frontward from the central front end of the top 
plate part and a pair of leg pieces projecting . 
rearward from the right and left rear ends, sep- 
arated from each other, of the top plate part; 
the projecting head portion has the shaft pin 55 
penetrated through it and is formed circular at 
the upper surface thereof neariy along a circle 
whose center lies on the longitudinal axis of the 



shaft pin and smoothly contiguous to the upper 
surface of the top plate part; 
the top plate part has recesses fomned in the 
front end portion thereof and projections 
formed at the rear end portion thereof corre- 
spondingly to the recesses to be received in the 
recesses when the chain links sway laterally; 
and 

the top plate part has a lower slant face formed 
on the middle rear edge thereof a curved con- 
cavity with a concave slant face which matches 
the upper surface of the projecting head portion 
of the adjacent chain link. 

4. The chain according to any one of the claims 1-3, 
wherein: a distance from the longitudinal axis of the 
shaft pin to the upper surface of the top plate part 
Is set short; and 

a step between the upper surface of the top 
plate part and top of the pair of leg pieces is set rel- 
atively large. 
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